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Description 

[0001] Water-soluble polymers ar used as temporary coatings on organic light-sensitive substrates, for example in 
the manufacture of lithographic printing plates, letterpress plates, litho plates for screen printing, printed boards and 

5 in etching molded parts and the like. 

[0002] In the above-mentioned uses, the water-soluble polymers have the function of protecting the substrate from 
aerial oxygen during storage, exposure and in particular during the time between exposure and further processing 
(development and the like). During that time period the temporary coating has to exhibit a sufficient adhesion to the 
light-sensitive substrate so that safe handling (manufacture, packing, transport, exposure etc.) is guaranteed without 

io tearing of the layers. On the other hand, the temporary layer has to be easy to remove prior to the development, 
preferably by washing with water. 

[0003] A great number of water-soluble polymers was tested in practice. It was found that polymers such as polyvinyl 
alcohol, partly saponified polyvinyl acetate which can also contain vinyl ether and vinyl acetal units, polyvinyl pyrrolidone 
and copolymers thereof with vinyl acetate and vinyl ethers, hydroxy alkyl cellulose, gelatin, polyacrylic acid, gumarabic, 
15 polyacryl amide, dextrin, copolymers of alkylvinyl ethers and maleic acid anhydride as well as water-soluble high mo- 
lecular polymers of ethylene oxide having molecular weights of above 5,000 are particularly suitable. This is due to 
the low oxygen permeability of these polymers, cf. measured values in K. Petrak, E. Pitts, J. Appl. Polym. Sci. 25 (1 980) 
pages 879 - 886. Polyvinyl alcohol is mentioned as being particularly suitable. 

[0004] However, many of the polymers prove to be insufficient regarding their adherence to organic, light-sensitive 
20 substrates. For example, polyvinyl alcohol layers can easily be removed over large areas by means of adhesive tapes, 
or in cutting substrates coated with polyvinyl alcohols the water-soluble protective coating often peels off at the edges 
of the cut. 

[0005] Furthermore, it was found that some water-soluble polymers used as overcoats affect certain properties of 
the light-sensitive layers. These properties include light-sensitivity, resolution, thermal stability in storage and the in- 
25 fluence on the ability to take on colors when the light-sensitive layer is used as a printing plate. 

[0006] Therefore, many tests were carried out in order to improve the properties of the water-soluble protective layers 
on organic light-sensitive substrates. 

[0007] In practice, polyvinyl alcohol is often used in combination with polyvinyl pyrrolidone as adhesive. However, 
adhesion is low if low amounts of polyvinyl pyrrolidone are used and if higher amounts of polyvinyl pyrrolidone are 
30 used in order to guarantee a sufficient degree of adhesion, the impermeability and light-sensitivity of the layers are 
reduced. 

[0008] US-A-3,458,31 1 describes the coating of the water-soluble overcoat in the presence of a solvent miscible with 
water for the provision of adhesion. However, improved adhesion can only be achieved to a minor extent since in the 
case of the required high contents of solvents, components of the light-sensitive layers are easily removed which 
35 considerably impairs the function of this layer. 

[0009] US-A-4,072,527 and US-A-4, 072,528 disclose that in addition to the overcoat polymers dissolved in water, 
water-insoluble polymers are dispersed. However, the overcoats produced therefrom have the disadvantage that their 
removability in particular in water or aqueous developers Is reduced. Furthermore, the shelf life and the impermeability 
to aerial oxygen are reduced. 

40 [0010] In EP-A-275 147 amphoteric compounds are described as additives to water-soluble layers. However, the 
adhesion of the overcoats prepared in this manner is too low. 

[001 1] In EPrA-403 096 overcoats are described which contain a maximum of 20 wt.-% of photo initiators. According 
to this process, however, only water-soluble initiators can be introduced into the overcoat. Furthermore, the adhesion 
and thermal stability of the systems are not Improved. 

45 [0012] A similar situation arises when antihalation dyes are introduced into the overcoat according to EP-A-354 475 
or polymerization inhibitors according to EP^A-465 034. The slightly improved sharpness of the layers is achieved while 
the light-sensitivity of the layers is reduced and the poor adhesion of the overcoats remains the same. 
[0013] EP-A-352 630 describes the combination of a water-soluble polymer having a low aerial oxygen permeability 
and an aerial oxygen-binding water-soluble polymer. In this patent application, polymers with aliphatic amino groups, 

50 preferably of the polyalkyleneimine-type, are mentioned as aerial oxygen-binding polymers. However, such combina- 
tions prove to be unsuitable for practical use since this type of amino group-containing polymer exhibits a strong ten- 
dency to absorption at the surface of the photopolymer. Therefore, the surface of the photopolymer remains hydrophilic 
even after the developments which results In a poor ink receptivity in the printing process. 

[0014] It is the object of the present invention to provide novel water-soluble layers which not only exhibit favorable 
55 oxygen-impermeability properties but also an improved adhesion to organic substrates. 

[001 5] Another object of the invention is the use of such water-soluble layers as oxygen-Impermeable overcoats on 
light-sensitiv compositions. 

[0016] In particular, it is the object of the present invention to apply the water-soluble layers as temporary oxygen- 
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impermeable overcoats on light-sensitive printing plate layers and at the same time to obtain a high degree of light- 
sensitivity of these materials independent of the external air pressure, a high resolution and a high degr e of storage 
stability in combination with a favorable ink receptivity aft r the developing step. 

[0017] According to the invention, this object is achieved by the use of water-soluble layers containing polyvinyl 
5 alcohol and a further component which is either poly(1 -vinylimidazole) (in the following referred to as PVI) or a copol- 
ymer of 1 -vinylimidazole and at least one further monomer (in the following referred to as PVI copolymer), provided 
that the further component is not amphoteric. Among the PVI copolymers, those are preferred which comprise 10 to 
98 mol-% 1 -vinylimidazole. 

[001 8] The particular advantage of the overcoats according to the present invention is their extremely good adhesion 
10 to organic substrates. This adhesion is especially strong when the organic substrates contain polar groups such as 
carboxyl groups. The good adhesion of the overcoats on organic substrates is above all due to the content of 1 -vi- 
nylimidazole units. 

[0019] It was found that, contrary to many other additives to polyvinyl alcohol layers, large amounts of PVI or PVI 
copolymer can be used without entailing disadvantages for other properties of the layer (in particular the oxygen im- 

15 permeability). This finding is all the more surprising because poly(1 -vinylimidazole) by itself shows a high degree of 
oxygen permeability cf. measured values in K. Petrak, E. Pitts, J. Appl. Polym. Sci. 25 (1980) pages 879 - 886. Fur- 
thermore, layers consisting of polyvinyl alcohol and PVI or PVI copolymer show an extraordinarily good adhesion to 
organic light-sensitive compositions. During the developing step of the light-sensitive systems, the layers are removed 
residue-free with water or aqueous developing solutions so that e.g. no negative properties such as impaired ink re- 

20 ceptivity are entailed if the processed layers are used as printing molds. 

[0020] The concentration of the PVI or PVI copolymers is preferably 5 to 80 wt.-% based on the dry layer. Especially 
preferred are 5 to 40 wt.-%; most preferred are 10 to 25 wt.-%. 

[0021] PVI and PVI copolymers are principally known. They can easily be obtained by radical polymerization of 
1 -vinylimidazole or 1 -vinylimidazole and the second comonomer and a free radical-forming initiator. If water-soluble 
25 initiators are used in the polymerization in an aqueous solution, the polymer solution can be introduced to the coating 
preparations without the additional step of isolating the polymers in solid form. 

[0022] Another favorable method for the preparation of PVI or PVI copolymers is the radical polymerization in solvents 
wherein the monomers dissolve and the PVI or the PVI copolymer precipitate. For such a precipitation polymerization 
ketones such as 2-butanone or alcohols such as isopropanol are suitable. In order to increase the yield of the polym- 

30 erization, a nonpolar solvent can be added in such an amount that the monomer remains dissolved but the precipitation 
of PVI or PVI copolymers takes place to an increased extent. For instance, by means of the combination of 2-butanone 
and hexane or corresponding naphtha fractions it is possible to increase the yield of PVI or PVI copolymers. 
[0023] A number of compounds is suitable as comonomers for 1 -vinylimidazole in the preparation of the PVI copol- 
ymers. If the comonomer has hydrophilic properties, an especially high amount of comonomers can be introduced into 

35 the PVI copolymer without markedly decreasing water-solubility. Such comonomers include for example vinylpyrro- 
lidone, vinyl alcohol, vinyl acetate, vinylalkylether, hydroxyalkyl acrylate, vinyl acetamide, vinyl f ormamide, acrylonitrile, 
acrylamide, methacrylamide or vinylamine. In order to maintain water-solubility, the amount of hydrophobic monomers 
in the PVI copolymers has to remain low. However, hydrophobic comonomers in the PVI copolymers can contribute to 
the decrease in water-vapor permeability. In some light-sensitive compositions, this leads to an increased storage 

40 stability of the materials. 

[0024] By means of purposeful optimization, required properties can be tailored to fit certain applications. 
[0025] The polyvinyl alcohols used for the preparation of the oxygen-impermeable protective layers are commercially 
available at inexpensive prices. They usually have a residual content of acetate group in the range of 0.1 to 30 wt.-%. 
Especially preferred are polyvinyl alcohols obtained from polyvinyl acetate with a residual acetate content of 1 .5 to 22 

45 wt.-%. By means of the molecular weight of the used polyvinyl alcohols, adhesion and water-solubility of the overcoats 
according to the present invention can be controlled. A lower molecular weight promotes the removal of the overcoat 
with water or, if the overcoat was applied to printing plates, with aqueous alkaline developer chemicals. The used 
polyvinyl alcohols exhibit viscosities of between 2 and 26 mPa-s as a 4% aqueous solution in water at 20°C. 
[0026] The water-soluble overcoats are applied by means of surface coating methods known to the skilled practician 

50 such as doctor blade coating, roller coating, slot coating, curtain coating, spray or dipping processes. Depending on 
the use, basis weights of from 0.05 to 10 g/m 2 are suitable. 

[0027] In many cases it is favorable to apply the water-soluble overcoats in an aqueous solution. This has the least 
detrimental effects on the environment and the human body. 

[0028] For some applications, however, it can also be favorable to use organic solvents. In some substrates the 
55 addition of 0.5 to 60 wt.-% of an organic solvent to the aqueous coating solution improves adh sion. By means of a 
slight solvation of the substrate surface, the adhesive effect of the polymers of the overcoats according to the present 
invention is increased further. Such additives to solvents can .g. be alcohols or ketones. 

[0029] For a uniform and rapid wetting of the substrate surface to be coated, anionic, cationic or non-ionic wetting 
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agents may be added to the coating solutions. Th type and quantity are to be determin d based on the recommen- 
dations mad byth manufacturers of such wetting agents by means of suitabl tests. Th quality of th surfac finish 
can furthermor b influenced by the addition of rheological additives such as flow improvers or thickeners such as e. 
g. hydroxymethyl cellulose, gelatin, gum arabic or polyvinyl pyrrolidone. 
5 [0030] In order to compensate for disturbing foam formation caused by components of the coating solution and 
turbulence as well as air in the coating process, foam separating substances such as silicone-containing compounds 
can be added to the coating solutions. 

[0031] For some applications it is favorable to add dyes to the coating solutions for the preparation of the water- 
soluble overcoats according to the present invention. This can be done for optical reasons regarding the finished 

io product, for the assessment of faults in the coating, but it can also have functional reasons such as the improvement 
of the image quality in photo structuring processes. The dyes can be added in a dissolved or finely dispersed form. 
[0032] For certain uses the water-soluble overcoats can contain particles within the range of 0.05 to 50 \ixn, preferably 
0.05 to 25 urn and particularly preferred 0.5 to 20 urn This way, certain optical effects such as mattness, increased 
mechanical strength and improved contact with the film in vacuum printing frames can be achieved when used for 

is printing plates. Such particles can consist of organic substances, preferably polymers, inorganic materials such as 
silicon dioxide, aluminum oxide etc. or inorganic substances modified organically at the surface. 
[0033] Furthermore, the water-soluble overcoat according to the present invention can comprise one or more addi- 
tional water-soluble polymers, stabilizers and/or preservatives. 

[0034] Due to their favorable adhesion and high degree of oxygen -impermeability, the water-soluble overcoats ac- 
20 cording to the present invention proved to be especially suitable for protecting light-sensitive compositions on the basis 
of free radical photopolymerization. For this purpose, aqueous solutions of the water-soluble overcoats are preferably 
applied to the light-sensitive compositions. 

[0035] The light-sensitive compositions comprise photo initiators which absorb in the range of 300 to 800 nm, free 
radical polymerizable components and optionally alkali-soluble binders and additives. 
25 [0036] The parent substances or derivatives of acetophenones, benzophenones, (trichloromethyl)-l ,3,5-triazines, 
benzoin compounds, benzoin ethers, benzoin ketones, xanthones, thioxanthones, acridines or hexarylbisimidazoles 
are especially suitable as photo initiators for the light-sensitive compositions of the present invention. Dyes can also 
be used as photo initiators. 

[0037] The free radical polymerizable component of the light-sensitive composition according to the present invention 
30 is an acrylic or methacrylic acid derivative having one or more unsaturated groups, preferably esters of the acrylic or 
methacrylic acid in the form of monomers, oligomers or prepolymers. It can be present in solid or liquid form, wherein 
solid and viscous forms are preferred. Compounds suitable as monomers include e.g. trimethylolpropane triacrylate 
and methacrylate, pentaerythritol triacrylate and methacrylate, dipentaerythritol monohydroxy pentaacrylate and meth- 
acrylate, dipentaerythritol hexaacrylate and methacrylate, pentaerythritol tetraacrylate and methacrylate, ditrimethyl- 
35 olpropane tetraacrylate and methacrylate, diethyleneglycol diacrylate and methacrylate, triethyleneglycol diacrylate 
and methacrylate or tetraethyleneglycol diacrylate and methacrylate. Suitable oligomers and/or prepolymers are ure- 
thane acrylates and methacrylates, epoxy acrylates and methacrylates, polyester acrylates and methacrylates, poly- 
ether acrylates and methacrylates or unsaturated polyester resins. 

[0038] The photo initiators and free radical polymerizable components are to be composed in the manners known 
40 to the person skilled in the art. Combinations of various photo initiators and different free radical polymerizable com- 
ponents can also be advantageous. The weight percentage of the photo initiators is preferably 0.5 to 20% and that of 
the free radical polymerizable components 5 to 80%, based on the total solids content of the light-sensitive composi- 
tions. 

[0039] Furthermore, exposure indicators e.g. belonging to the triarylmethane dyes (such as Victoria China blue BO, 
45 Victoria blue R, crystal violet), azo dyes (such as 4-phenylazo-diphenyl-amine, 4-N,N-dimethylaminoazobenzene) or 
leuco dyes (e.g. triphenylmethane dyes such as leuco crystal violet or leuco malachite green) can be added to the 
light-sensitive compositions. The exposure indicators are usually present in the light-sensitive composition in an amount 
of from 0.02 to 1 0 wt.-%, preferably 0.5 to 6 wt-%. 

[0040] Dyes for increasing the contrast of the image can be added to the light-sensitive compositions; dyes which 
50 dissolve in the solvent or solvent mixture used for the coating or which may be added as a pigment in dispersed form 
are especially suitable. Suitable contrast dyes include, inter alia, triphenylmethane dyes, rhodamine dyes, anthraqui- 
none pigments and phthalocyanine dyes and/or pigments. 

[0041] The light-sensitive compositions can furthermore contain a plasticizer. Suitable plasticizers include inter alia, 
dibutylphthatate, triarylphosphate and dioctylphthalate. Dioctylphthalate is especially preferred. The plasticizer is pref- 
55 rably us d in an amount of 0.25 to 2 wt.-%. 

[0042] The water-soluble overcoats according to the present invention can preferably be used for the production of 
printing plates. Furthermore, however, they may also be used in recording materials for creating images on suitable 
carriers and receiving sheets, for creating reliefs that may serve as printing molds, screens and the lik , as light hard- 
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enable varnishes for surface protection. 

[0043] For producing planographic printing plates aluminum as the carrier is first roughened by brushing in th dry 
state, brushing with abrasive suspensions or lectrochemicatly, e.g. in a hydrochloric acid electrolyte. The rough ned 
plates, which were optionally anodically oxidized in sulfuric or phosphoric acid, are then subjected to a hydrophilizing 

s aftertreatment, preferably in an aqueous solution of polyvinyl phosphonic acid, sodium silicate or phosphoric acid. The 
person skilled in the art is familiar with the details of the substrate pretreatment mentioned above. 
[0044] The dried plates are then coated with the light-sensitive compositions of organic solvents or solvent mixtures 
such that dry layer weights in the range of preferably 0.5 to 4 g/m 2 , more preferably 0.8 to 3 g/m 2 , are obtained. 
Subsequently the coating is carried out with the water-soluble overcoat according to the present invention; the dry 

10 layer weight of the overcoat according to the present invention is preferably in the range of 0.05 to 1 0 g/m 2 . 

[0045] The thus produced printing plates are exposed in the usual manner known to the person skilled in the art. 
The water-soluble overcoat can be removed separately with water and, if necessary, mechanically by brushing prior 
to the developing step. However, there are also applications where the removal of the water-soluble overcoat is com- 
bined with the developing step. The developed plates are usually treated with a preservative ("rubber coating"). The 

'5 preservatives are aqueous solutions of hydrophilic polymers, wetting agents and other additives. 

[0046] For some applications it is furthermore advantageous to increase the mechanical strength of the printing 
layers by means of a heat treatment or the combined use of heat and UV radiation. For this purpose, prior to this 
treatment the plate is first treated with a solution that protects the non-image areas such that the heat treatment will 
cause no ink receptivity in these areas. A suitable solution is for example described in US-A-4,355,096. 

20 [0047] The invention is described in more detail by the following Examples. 

Preparation Example 1 

[0048] 500 ml 1 -vinylimidazole are added to 1 ,500 ml water in a three-neck flask. The solution is heated to 70°C and 
25 washed with nitrogen for 1 5 minutes. Under stirring 43.2 g 2,2'-azobis (2-methylpropionamidine) dihydrochloride sus- 
pended in 20 ml water are added and the solution is refluxed for 1 h. Subsequently, a further 21 .6 g 2,2 , -azobis(2-meth- 
ylpropionamidine) dihydrochloride is added and refluxed for another hour. Finally, 21 .6 g 2,2 , -azobis(2-methylpropion- 
amidine) dihydrochloride are added and the mixture is heated to a temperature of 80°C for two hours. The obtained 
solution of poly(1 -vinylimidazole) has a solids content of about 20 wt.-% and can be used for the preparation of the 
30 overcoat solutions. 

Preparation Example 2 

[0049] 2,000 ml hexane and 6,125 ml 2-butanone are mixed in a 1 0 1 three-neck flask and 781 .25 g 1 -vinylimidazole 
35 are added. Under stirring and washing with nitrogen the solution is brought to a boil and 42.5 g azobisisobutyronitrile 
suspended in 20 ml hexane are added. After only a brief reaction time, a polymer starts to form as a white precipitate. 
After one hour of refluxing, a further 21.25 g. azobisisobutyronitrile are added.' After one hour of refluxing, 21 .25 g 
azobisisobutyronitrile are again added. Finally, the solution is refluxed for two hours. Then the solution is allowed to 
cool to room temperature and the product is filtered off. The filtration residue is suspended twice in hexane and filtered. 
40 Then the product is dried at 40°C in a circulating air drying-cabinet. The yield is 671 g. 

Preparation Example 3 

[0050] 80 ml 1 -vinylimidazole and 20 ml vinyl acetate are dissolved in 500 ml water. The solution is heated to 70°C 
*5 while nitrogen is introduced and after the temperature has been reached, 8.6 g 2,2-azobis(2-methylpropionamidine) 
dihydrochloride in 20 ml water are added. After one hour a further 4.32 g 2,2-azobis(2-methylpropionamidine) dihy- 
drochloride are added. After one hour 4.32 g 2,2-azobis(2-methylpropionamidine) dihydrochloride are again added 
and the solution is stirred at a temperature of 70°C for an additional two hours. 42.4 g of a polymeric product are 
obtained after the addition of acetone, washing with acetone and drying at 40°C. In the infrared spectrum the incorpo- 
50 ration of the vinyl acetate groups can be observed with reference to the carbonyl bands. 

Preparation Example 4 

[0051] 200 ml hexane and 600 ml 2-butanone are mixed in a 2 I three-neck flask and 62.5 g 1 -vinylimidazole and 
55 1 6.4 g vinylmethylacetamide are added. Under stirring and washing with nitrogen the solution is brought to a boil and 
4.25 g azobisisobutyronitrile suspended in 5 ml hexane are added. After only a brief reaction time, a polymer starts to 
form as a white precipitate. After one hour of refluxing, a further 2.1 g azobisisobutyronitrile are added. After one hour 
of refluxing, 2.1 g azobisisobutyronitrile are again added. Finally, the solution is heated under reflux for two hours. Th n 
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the solution is allowed to cool to room temperature and the product is filtered off. The filtration residue is suspended 
twice in hexane and filtered. Then the product is dried at 40°C In a circulating air drying-cabin t. The yield is 39.3 g. 

Exampl 1 

[0052] A solution of a light-sensitive composition is prepared from the following components: 



of a terpolymer obtained by polymerization of 476 parts by weight styrene, 476 parts by weight methyl 
methacrylate and 1 06 parts by weight methacrylic acid. 

of an 80% methyl ethyl ketone solution of an urethane acrylate obtained by reacting Desmodur N100® 
(avai lable from the company Bayer) with hydroxy ethyl acrylate and pentaerythritol triacrylate with a content 
of double bonds of 0.5 double bonds/1 OOg after complete reaction of the isocyanate groups 
dipentaerythritol pentaacrylate 

2 ) 4-trichloromethyl-6[(4-ethoxyethyleheoxy)naphthyl]1,3 l 5-tria2ine 

4,4'-N,N-diethyl-amino-benzophenone 

benzophenone 

3-mercapto-1 ,2,4-triazole 

Renol blue B2G-HW® (copper phthalocyanine pigment dispersed in polyvinyl butyral, available from the 
company Hoechst) 
leuco crystal violet 



[0053] These components are dissolved under stirring in 1 00 ml of a mixture comprising 



35 parts by volume methyl glycol 

25 parts by volume methanol 

40 parts by volume methyl ethyl ketone 



[0054] After filtering, the solution is applied to an electrochemically roughened and anodized aluminum foil that was 
subjected to an aftertreatment using an aqueous solution of polyvinyl phosphonic acid by means of common methods 
and the layer is dried for 5 min at 90°C. The dry weight of the printing layer amounts to approx. 2.2 g/m 2 
[0055] Subsequently, the overcoat having a dry layer weight of 1 .7 g/m 2 is applied analogously by applying a coating 
of an aqueous solution of the following composition: 



10g 
82 g 
89 



of the 20 wt.-% poly(1 -vinylimidazole) solution of Preparation Example 1 
water and 

polyvinyl alcohol (Airvol 203, available from the company Airproducts, residual content of acetyl groups 12 
mol-%). 



[0056] Drying also takes place for 5 min at 9fJ°C. 

[0057] In order to assess the adhesive strength, an adhesive tape is pressed onto the water-soluble overcoat. When 
this adhesive tape is pulled off, the overcoat is not damaged. 

[0058] The printing layer is exposed under a silver film halftone step wedge having a tonal range of 0.15 to 1 .95, 
wherein the density increments amount to 0.1 5, to give a negative model by means of a metal halide lamp (MH burner,' 
available from the company Sack) with 1 0 mJ/cm 2 . 

[0059] The exposed layer is treated for 30 seconds with a developer solution comprising 

3,4 parts by weight Rewopol NLS 28 <8> (REWO) 

1 ,8 parts by weight 2-phenoxy ethanol 

1,1 parts by weight diethanol amine 

1 ,0 parts by weight Texapon 842 <8> (Henkel) 

0,6 parts by weight Nekal BX Paste ® (BASF) 

0,2 parts by weight 4-toluene sulfonic acid 

91 ,9 parts by weight water. 

[0060] Then the developer solution is again rubbed over the surface for another 30 seconds with a tampon and then 
the entire plate is rinsed with water. After this treatment, the exposed portions remain on the plate. For the assessment 
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of light-sensitivity the plate is blackened in a wet state using a printing ink. 

[0061] The ink receptivity of the plate is good and exposed microscopic lines are very well reproduced. The gray 
wedge is completely covered up to step 4 and partially covered up to step 7. 

[0062] If between exposure and development the plates are left in the dark at room temperature for 30 minutes, the 
same gray wedge is obtained. 

[0063] For the preparation of a printing plate, a printing layer is applied to the aluminum foil, as explained above, 
exposed, developed and after rinsing with water the developed plate is knife-coated and rubbed with an aqueous 
solution of 0.5% phosphoric acid and 6% gum arable. The thus prepared plate is positioned in a sheet-fed offset printing 
machine. The ink receptivity of the plate immediately after the beginning of the printing process is good. Under normal 
printing conditions 200,000 high-quality copies can be obtained. The plate could be used for more prints. 
[0064] To simulate ageing of the plates, they are stored for 10 days at a temperature of 40°C and 80% relative 
humidity. Then the plates exposed and developed as described above are used for printing in a sheet-fed offset printing 
machine Their printing behavior does not differ from that of plates that were not artificially aged. 

Example 2 



[0065] The same light-sensitive layer as in Example 1 is used. 

[0066] For preparing the water-soluble overcoat, the following mixture is applied: 

2 g poly(1 -vinylimidazole) from Preparation Example 2 ~ — — 

8 g polyvinyl alcohol (Airvol 203, available from the company Airproducts, residual content of acetyl qrouos 12 

mol-%) 
90 g water 



[0067] Drying also takes place for 5 min at 95°C. 

[0068] The assessment of the adhesive strength of the water-soluble overcoat and the exposure and development 
of the printing plate is carried out as described in Example 1 . 

[0069] The adhesion of the overcoat is good. The ink receptivity of the plate is good and exposed microscopic lines 
are very well reproduced. The gray wedge is completely covered up to step 4 and partially covered up to step 7. If 
between exposure and development the plates are left in the dark at room temperature for 30 minutes, the same gray 
wedge is obtained. In a printing test, 200,000 high-quality copies are obtained. After this number of copies, the printing 
plates were not worn and could have been used for further printing. 

Example 3 



[0070] A solution of a light-sensitive composition is prepared from the following components: 




of a 70% solution of a polymer obtained by the polymerization of 20 parts by weight ethyl methacrylate, 
30 parts by weight, methyl methacrylate, 20 parts by weight hydroxyethyl methacrylate and 10 parts by 
weight methacrylic acid 

of an aliphatic urethane acrylate (Ebecryl 8301 , available from the company UCB) 
ditrimethylol propane tetraacrylate (Sartomer 355, available from the company Cray valley) 
2,4-trichloromethyl-6[(4-ethoxyethyleneoxy)naphthyl]1 ,3,5-triazine 
3-mercapto-1 ,2,4-triazole 

Renol blue B2G-HW® (copper phthalocyanine pigment dispersed in polyvinyl butyral, available from the 
company Hoechst) 
leuco crystal violet 



and a printing layer is prepared as described in Example 1 . 
[0071] The water-soluble overcoat of Example 1 is used. 

[0072] The assessment of the adhesive strength of the water-soluble overcoat and the exposure and development 
of the printing plate is carried out as described in Example 1 . 

[0073] The adhesion of the overcoat and the Ink receptivity of the plate are good and exposed microscopic lines are 
very well reproduced. The gray wedge is completely covered up to step 4 and partially covered up to step 7. If between 
exposure and developm nt the plates are I ft in the dark for 30 minutes, the same gray wedge is obtained. In a printing 
test, 200,000 high-quality copies are obtained. After this number of copies, the printing plates were not worn and could 
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have been used for further printing. 
Exampl 4 

[0074] The same light-sensitive layer as in Example 1 is used. 

[0075] For preparing the water-soluble overcoat, the following mixture is applied: 



10 



15 



20 



25 



30 



2g 
8g 

90 g 



PVI copolymer from Preparation Example 3 

polyvinyl alcohol (Airvol 203, available from the company Airproducts, residual content of acetyl groups 12 

mol-%) 

water 



40 



45 



50 



55 



[0076] Drying takes place for 5 min at 95°C. 

[0077] The assessment of the adhesive strength of the water-soluble overcoat and the exposure and development 
of the printing plate is carried out as described in Example 1 . 

[0078] The adhesion of the overcoat is good. The ink receptivity of the plate is good and exposed microscopic lines 
are very well reproduced. The gray wedge is completely covered up to step 4 and partially covered up to step 7. If 
between exposure and development the plates are left in the dark for 30 minutes, a gray wedge is obtained which is 
completely covered up to step 3 and partially covered up to step 6. In a printing test, 200,000 high-quality copies are 
obtained. After this number of copies, the printing plates were not worn and could have been used for further printing. 

Example 5 

[0079] The same light-sensitive layer as in Example 1 is used. 

[0080] For preparing the water-soluble overcoat, the following mixture is applied: 



2g 
8g 

90 g 



PVI copolymer from Preparation Example 4 

polyvinyl alcohol (Airvol 203, available from the company Airproducts, residual content of acetyl groups 12 
mol-%) 

water 



[0081] Drying takes place for 5 min at 95°C. 

[0082] The assessment of the adhesive strength of the water-soluble overcoat and the exposure and development 
of the printing plate is carried out as described in Example 1 . 

[0083] The adhesion of the overcoat is good. The Ink receptivity of the plate is good and exposed microscopic lines 
are very well reproduced. The gray wedge is completely covered up to step 4 and partially covered up to step 7. If 
between exposure and development the plates are left in the dark for 30 minutes, a gray wedge is obtained which is 
completely covered up to step 2 and partially covered up to step 7. In a printing test, 200,000 high-quality copies are 
obtained. After this number of copies, the printing plates were not worn and could have been used for further printing. 

Comparative Example 1 

[0084] The same light-sensitive layer as in Example 1 is used. 

[0085] For preparing the water-soluble overcoat, the following mixture is applied: 




[0086] Drying takes place for 5 min at 95°C. 

[0087] The assessment of the adhesive strength of the water-soluble overcoat and the exposure and development 
of the printing plate is carried out as described in Example 1 . 

[0088] The adhesion of the overcoat is very poor. The adhesive tape removes almost the entire areas to which the 
tap adhered. At the cutting edges the water-soluble overcoat pe Is off. 

[0089] The ink receptivity of th plat and the reproduction of the exposed microscopic lines are not objectionable. 
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Comparativ Exampl 2 (corresponding to EP-A-352 630) 

[0090] The same light-sensitiv layer as in Example 1 is used. 

[0091] For preparing the water-soluble overcoat, the following mixture is applied: 

45 g polyvinyl alcohol (Airvol 203, available from the company Airproducts, residual content of acetyl qroups 1 2 
mol-%) 

5 g Polymin P (polyethylene imine available from the company BASF) 
500 g water 



[0092] Drying takes place for 5 min at 95°C. 

[0093] The assessment of the adhesive strength of the water-soluble overcoat and the exposure and development 
of the printing plate is carried out as described in Example 1 . 

[0094] The adhesion of the overcoat, the ink receptivity of the fresh plate and the reproduction of the exposed mi- 
croscopic lines are not objectionable. The plates, which were subjected to simulated ageing at a temperature of 40°C 
and 80% relative humidity for 10 days, show a poor ink receptivity in particular in overexposed areas, which does not 
improve after a larger number of copies has been printed. 



Comparative Example 3 (corresponding to US-A-3,458,311) 



[0095] The same light-sensitive layer as in Example 1 is used. 

[0096] For preparing the water-soluble overcoat, the following mixture is applied: 




polyvinyl alcohol (Airvol 203, available from the company Airproducts, residual content of acetyl qrouDS 12 
mol-%) 

water 

ethanol 



[0097] Drying takes place for 5 min at 95°C. 

[0098] The assessment of the adhesive strength of the water-soluble overcoat and the exposure and development 
of the printing plate is carried out as described in Example 1 . 

[0099] The adhesion of the overcoat is poor. Large areas are removed together with the adhesive tape. 

[01 00] During mechanical coating by means of dipping rolls yellow components of the light-sensitive layer accumulate 

in the dipping bath of the overcoat solution. 

[0101] The ink receptivity of the plate is good, but exposed microscopic lines are not completely reproduced. 

Comparative Example 4 (corresponding to US-A-4,072,527) 

[0102] The same light-sensitive layer as in Example 1 is used. 

[01 03] For preparing the water-soluble overcoat, the following mixture is applied: 



40 g 
30 g 
480 g 



polyvinyl alcohol (Airvol 203 available from the company Airproducts, residual content of acetyl qrouDS 12 
mol-%) K 

of a 30% dispersion of a terpolymer obtained from 66 wt.-% methyl methacrylate, 29 wt.-% ethyl acrylate 
and 5 wt.-% methacrylic acid in a mixture of 90 wt.-% water and 1 0 wt.-% ethyleneglycol monomethylether 
water 



[01 04] Drying takes place for 5 min at 95°C. 

[0105] The assessment of the adhesive strength of the water-soluble overcoat and the exposure and development 
of the printing plate is carried out as described in Example 1 . 

[0106] The adhesion of the overcoat is very poor. The adhesive tape removes almost the entire areas to which the 
tape adhered. At the cutting edges the water-soluble overcoat peels off. 

[0107] The ink receptivity of the plate and the reproduction of the exposed microscopic lines are not objectionable. 
The gray wedge is complet ly cov r d up to step 3 and partially covered up to step 6. However, if between xposur 
and development the plates ar left in the dark for 30 minutes, no image remains after development. Therefor , it can 
be concluded that the overcoat has a low degree of oxygen impermeability. Furthermore, plates which were subjected 



EP 1 000 387 B1 



to simulated ageing at a temperature of 40°C and 80% relative humidity for 10 days, show an extension of the gray 
wedge by 4 steps. 

[0108] Moreover, in the case of artificially aged plates, the non-image areas ar not completely clean but show a 
tendency towards ink receptivity in some areas. 

5 

Comparative Example 5 (corresponding to EP-A-275 147) 

[0109] The same light-sensitive layer as in Example 1 is used. 

[0110] For preparing the water-soluble overcoat, the following mixture is applied: 

w 

48.5 g polyvinyl alcohol (Airvol 203 available from the company Airproducts, residual content of acetyl groups 1 2 

mol-%) 
1 .5 g glycin 
500 g water 



[0111] Drying takes place for 5 min at 95°C. 

[01 12] The assessment of the adhesive strength of the water-soluble overcoat and the exposure and development 
of the printing plate is carried out as described in Example 1 . 
20 I 01 13 J Tne adhesion of the overcoat is very poor. The adhesive tape removes almost the entire areas to which the 
tape adhered. At the cutting edges the water-soluble overcoat peels off. 

[0114] The ink receptivity of the plate and the reproduction of the exposed microscopic lines are not objectionable. 
The gray wedge is completely covered up to step 4 and partially covered up to step 7. 



Claims 

1 . Water-soluble layer of polyvinyl alcohol, characterized In that it comprises as a further component poly(1 -vinylim- 
idazole) or a copolymer of 1-vinylimidazoleand at least one further monomer, provided that the further component 

30 is not amphoteric. 

2. Water-soluble layer according to-claim 1 comprising a copolymer of 1 -vinylimidazole and at least one further mon- 
omer having a content of 1 -vinylimidazole of 1 0 to 98 mol-%. 

35 3. Water-soluble layer according to claim 1 with a content of poly(1 -vinylimidazole) or copolymer of 1 -vinylimidazole 
and at least one further monomer of 5 to 80 wt.-% based on the dry layer. 

4. Water-soluble layer according to any one of claims 1 to 3, comprising a polyvinyl alcohol with a residual acetate 
group content of 0.1 to 30 wt.-%. 

40 

5. Water-soluble layer according to any one of claims 1 to 4, comprising at least one further component selected 
from: a further water-soluble polymer, a wetting agent, a solid having particle sizes between 0.05 and 50 u.m, a 
rheological additive, a foam separator, a dyeing agent, a stabilizer and a preservative. 

45 6. Use of the water-soluble layer according to any one of claims 1 to 5 as an overcoat for light-sensitive compositions. 

7. Use according to claim 6, wherein the overcoat has a dry layer weight of 0.05 to 1 0 g/m 2 . 

8. Use according to claims 6 and 7 wherein the light-sensitive compositions comprise at least one free radical-forming 
50 photo initiator or mixtures of photo initiators and coinitiators that sensitize the light-sensitive composition for the 

wave lengths of 300 to 800 nm, at least one alkali-soluble, carboxyl group-containing binder, free radically pofym- 
erizable components having unsaturated groups and optionally further additives. 

9. Use of the water-soluble layer according to any one of claims 1 to 5 as an overcoat on the light-sensitive layer of 
55 printing plates. 

10. Printing plate comprising a water-soluble overcoat according to any one of claims 1 to 5 on the light-sensitive layer. 
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Patentanspruch 

1. Wasseriosliche Schicht aus Polyvinylalkohol, dadurch g k nnz I hn t, dass als weltere Kompon nt Poly(l- 
vinylimidazol) oder ein Copolymer aus 1 -Vinylimidazol mit mindestens inem weiteren Monomer enthalten ist, mit 
der MaBgabe, dass die weitere Komponente nicht amphoter 1st. 

2. Wasseriosliche Sen icht gemaB Anspruch 1 , die ein Copolymer aus 1 -Vinylimidazol mit mindestens einem weiteren 
Monomer enthalt, das einen Gehalt an 1 -Vinylimidazol von 10 bis 98 mol-% aufweist. 

3. Wasseriosliche Schicht gemaB Anspruch 1 , die einen Gehalt an Poly(1 -vinylimidazol) Oder Copolymer aus 1 -Viny- 
limidazol mit mindestens einem weiteren Monomer von 5 bis 80 Gew.-%, bezogen auf die trockene Schicht, auf- 
weist. 

4. Wasseriosliche Schicht gemaB einem der Anspriiche 1 bis 3, die einen Polyvinylalkohol mit einem Restacetat- 
gruppengehalt von 0,1 bis 30 Gew.-% enthalt. 

• 

5. Wasseriosliche Schicht gemaB einem der Anspriiche 1 bis 4, die wenigstens eine weitere Komponente enthalt, 
ausgewahlt aus: einem weiteren wasserloslichen Polymer, einem Netzmittel, einem FestkoroermitTeilchengrdBen 
zwischen 0,05 und 50 u.m, einem rheologischen Additiv, einem Entschaumer, einem Farbmittel, einem Stabilisator 
und einem Konservierungsmittel. 

6. Verwendung der wasserloslichen Schicht gemaB einem der Anspriiche 1 bis 5 als Decksch icht fur lichtempf indliche 
Zusammensetzungen. 

7. Verwendung gemaB Anspruch 6, wobei die Deckschicht ein Trockenschichtgewicht von 0,05 bis 1 0 g/m 2 aufweist. 

8. Verwendung gemaB Anspruch 6 und 7, wobei die lichtempfindlichen Zusammensetzungen mindestens einen ra- 
dikalbildenden Photoinitiator oder Mischungen aus Photoinitiatoren und Coinitiatoren, die die lichtempfindliche 
Zusammensetzung fiir den Wellenlangenbereich von 300 bis 800 nm sensibilisieren, wenigstens ein alkalildsli- 
ches, carboxylgruppenhaltiges Bindemittel, radikalisch poiymerisierbare Bestandteiie mit ungesattigten Gruppen 
sowie gegebenenfalls weitere Zusatzstoffe enthalten. 

9. Verwendung der wasserloslichen Schicht gemaB einem der Anspruche 1 bis 5 als Deckschicht auf der lichtemp- 
findlichen Schicht von Druckplatten. 

10. Druckplatte enthaltend eine wasseriosliche Deckschicht gemaB einem der Anspruche 1 bis 5 auf der lichtemp- 
findlichen Schicht. 



Revendicatlons 

1 . Couche soluble dans I'eau de poly(alcool vinyliq ue), ca racterlsee en ce qu'elle comprend en tant qu'autre com- 
posant un poly(l-vinylimidazole) ou un copoiymere du 1 -vinylimidazol e et au moins un autre monomere, a la 
condition que I'autre composant ne soit pas amphotere. 

2. Couche soluble dans I'eau selon la revendication 1 , qui comprend un polymere du 1-vinylimidazole et au moins 
un autre monom6re ayant une teneur en 1-vinylimidazole de 10 a 98 % en moles. 

3. Couche soluble dans I'eau selon la revendication 1 , qui contient un poly( 1-vinylimidazole) ou un copoiymere du 
1-vinylimidazole et au moins un autre monomere en une quantite de 5 a 80 % en poids par rapport a la couche 
seche. 

4. Couche soluble dans I'eau selon i'une quelconque des revendications 1 a 3, qui comprend un poly(alcool vinylique) 
ayant une teneur en groupes acetate residuels de 0,1 a 30 % en poids. 

5. Couche soluble dans I'eau selon I'une quelconque des revendications 1 a 4, qui comprend au moins un autre 
composant choisi parmi un autre polymere soluble dans I'eau, un agent mouillant, un solide ayant une granulo- 
mere de 0,05 a 50 ujti, un additlf rheologique, un separateur de mousse, un agent colorant, un stabilisant et un 
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conservateur. 

6. Utilisation d'une couche soluble dans I'eau s Ion Tune qu Iconque des revendications 1 a 5 en tant que couche 
de recouvrement pour compositions photosensibles. 

7. Utilisation selon la revendication 6, pour laquelle la couche de recouvrement a un poids de couche a sec de 0,05 
a10g/m 2 . 

8. Utilisation selon les revendications 6 et 7, pour laquelle les compositions photosensibles comprennent au moins 
un photoamorceur formant des radicaux libres ou des melanges de photoamorceurs et de co-amorceurs, qui sen- 
sibilisent la composition photosensible pour les longueurs d'onde de 300 a 800 nm, au moins un liant contenant 
des groupes carboxyle et solubles dans les alcalis, des composants polymerisables par polymerisation radicalaire 
et ayant des groupes insatures, et 6ventuellement d'autres additifs. 

9. Utilisation de la couche soluble dans I'eau selon I'une quelconque des revendications 1 a 5 en tant que couche 
de recouvrement sur la couche photosensible de plaques depression. 

10. Plaque depression comprenant une couche de recouvrement soluble dans I'eau selon I'une quelconque des 
revendications 1 a 5 sur la couche photosensible. 
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